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[1] 3D microscopy at the nanoscale reveals unexpected lattice rotations in deformed nickel
PRG =R BMBIR R T RTER RIS e

Hir{gE: Science, 1 DEC 2023, Volume 382 Issue 6674

YE#: QIONGYAO HE, SOREN SCHMIDT et al.

FE—1E& BAL: International Joint Laboratory for Light Alloys, College of Materials Science
and Engineering, Chongqing University, Chongqing 400044, China; Southwest Technology
and Engineering Research Institute, Chongqing 400039, China.

EERE: https://www.science.org/doi/10.1126/science.adj2522

E AAERIRIE: https://www.cqu.edu.cn/info/1101/43801.htm

Abstract: We tracked the rotations of individual grains in nanograined nickel by using
three-dimensional orientation mapping in a transmission electron microscope before and after
in situ nanomechanical testing. Many of the larger-size grains underwent unexpected lattice
rotations, which we attributed to a reversal of rotation during unloading. This inherent
reversible rotation originated from a back stress—driven dislocation slip process that was more
active for larger grains. These results provide insights into the fundamental deformation
mechanisms of nanograined metals and will help to guide strategies for material design and
engineering applications.
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[2] Self-enhancing sono-inks enable deep-penetration acoustic volumetric printing

5 H 55 75 9y 28 T SEBLIR B P S 0LARAT ER

HAR{5 B Science, 8 DEC 2023, VOL 382, ISSUE 6675

fE#: Xiao Kuang, Qiangzhou Rong, Saud Belal, Tri Vu, Alice M. Lopez Lopez, Nanchao
Wang, et al.

FE—1E& BAL: Division of Engineering in Medicine, Department of Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Cambridge, MA 02139, USA.

EEERE:  https:/www.science.org/doi/10.1126/science.adil563

Abstract: Volumetric printing, an emerging additive manufacturing technique, builds objects
with enhanced printing speed and surface quality by forgoing the stepwise ink-renewal step.
Existing volumetric printing techniques almost exclusively rely on light energy to trigger
photopolymerization in transparent inks, limiting material choices and build sizes. We report a
self-enhancing sonicated ink (or sono-ink) design and corresponding focused-ultrasound
writing technique for deep-penetration acoustic volumetric printing (DAVP). We used
experiments and acoustic modeling to study the frequency and scanning rate—dependent
acoustic printing behaviors. DAVP achieves the key features of low acoustic streaming, rapid
sonothermal polymerization, and large printing depth, enabling the printing of volumetric
hydrogels and nanocomposites with various shapes regardless of their optical properties.
DAVP also allows printing at centimeter depths through biological tissues, paving the way
toward minimally invasive medicine.
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[3] Biomimetic, knittable aerogel fiber for thermal insulation textile
HTRIEZ SR B 5T RSB AT 4
HAR{EE: Science, 22 DEC 2023, Volume 382 Issue 6677
¥ : MINGRUI WU, ZIYU SHAO et al.
B —1/EZ BAL: State Key Laboratory of Chemical Engineering, College of Chemical and
Biological Engineering, Zhejiang University, Hangzhou 310058, China.
EEERE: https://www.science.org/doi/10.1126/science.adj8013
E NAEXIRIE: http:/che.zju.edu.cn/checn/2023/1225/c37210a2842962/page.htm
Abstract : Aerogels have been considered as an ideal material for thermal insulation.
Unfortunately, their application in textiles is greatly limited by their fragility and poor
processability. We overcame these issues by encapsulating the aerogel fiber with a stretchable
layer, mimicking the core-shell structure of polar bear hair. Despite its high internal porosity
over 90%, our fiber is stretchable up to 1000% strain, which is greatly improved compared
with that of traditional aerogel fibers (~2% strain). In addition to its washability and
dyeability, our fiber is mechanically robust, retaining its stable thermal insulation property
after 10,000 stretching cycles (100% strain). A sweater knitted with our fiber was only
one-fifth as thick as down, with similar performance. Our strategy for this fiber provides rich
possibilities for developing multifunctional aerogel fibers and textiles.
WEBRE: BBy — PRI R AR EE . SR, i S BRI S T
P, BATEGT S P R 32 3] AR KRR o A T AE R AT 2 rh . 3 — R AT
JEM e B R AZ—Fe S AL B Tz ARk e ROX 2 e . R L LRI I 90%, H3K
MTRIETYE TR 2 1000% N3, SEGE R UBIRETHErILL, A TRKKSE . H3A]
AT e A B AR E L A A PGB M T 2 —, (EPERERIAHZETC L. A TIXFhEF4E /Y
KW NTT R 2 DIRe BT R g1 4 B it 1 = ' P RE L
palk <R

A p—

( .

™~

¢ Convection Encapsulated aerogel textile
T Conduction

y T T,
?\ - ) ﬂ Radiation
DL ‘ '

Heat|n§ulat|on o 03l 13 3 Skin
hairs ol KBl KB ]

OO

Skin . Encapsulated aerogel fibers

c Freeze-spinning Encapsulating

Spinning
orifice

Ice growth ' —

ar Freeze
Cold source -drying

<

Q Aerogel fiber TPU solution Encapsulated aerogel fiber




MRIBEE Nature i23C

[1] Multiscale stress deconcentration amplifies fatigue resistance of rubber

% RN 1oy Bl 5s 1 R PR 55 1 e

Hi{E B : Nature, 14 December 2023, Volume 624 Issue 7991

YE&: Jason Steck, Junsoo Kim et al.

B —1EH B ANL: John A. Paulson School of Engineering and Applied Science, Harvard
University, Cambridge, MA, USA

ACHEEE:  https://www.nature.com/articles/s41586-023-06782-2

Abstract: Here we amplify the fatigue threshold of particle-reinforced rubbers by multiscale
stress deconcentration. We synthesize a rubber in which highly entangled long polymers
strongly adhere with rigid particles. At a crack tip, stress deconcentrates across two length
scales: first through polymers and then through particles. This rubber achieves a fatigue
threshold of approximately 1,000 J m—2. Mounts and grippers made of this rubber bear high
loads and resist crack growth over repeated operation. Multiscale stress deconcentration
expands the space of materials properties, opening doors to curtailing polymer pollution and
building high-performance soft machines.
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[2] Homogenizing out-of-plane cation composition in perovskite solar cells

FHERDT K BH BE HL M TS BH B T R 594k

HAR{E B Nature, 21 December 2023, VOL 624, ISSUE 7992

fE% : Zheng Liang, Yong Zhang, Huifen Xu, Wenjing Chen, Boyuan Liu, Jiyao Zhang, et al.

FE—VE&ZBAL: Key Laboratory of Photovoltaic and Energy Conservation Material, Institute
of Solid-State Physics (ISSP), Hefei Institutes of Physical Science (HIPS), Chinese Academy
of Sciences, Hefei, People’s Republic of China; University of Science and Technology of
China (USTC), Hefei, People’s Republic of China.

EERE: https://www.nature.com/articles/s41586-023-06784-0

E NAERIRIE: https://www.cas.cn/cm/202311/t20231120 4986212.shtml

Abstract: Perovskite solar cells with the formula FA1-xCsxPblI3, where FA is formamidinium,
provide an attractive option for integrating high efficiency, durable stability and compatibility
with scaled-up fabrication. Despite the incorporation of Cs cations, which could potentially
enable a perfect perovskite lattice, the compositional inhomogeneity caused by A-site cation
segregation is likely to be detrimental to the photovoltaic performance of the solar cells. Here
we visualized the out-of-plane compositional inhomogeneity along the vertical direction
across perovskite films and identified the underlying reasons for the inhomogeneity and its
potential impact for devices. We devised a strategy using 1-(phenylsulfonyl)pyrrole to
homogenize the distribution of cation composition in perovskite films. The resultant p—i—n
devices yielded a certified steady-state photon-to-electron conversion efficiency of 25.2% and
durable stability.
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[3] Three-dimensional atomic structure and local chemical order of medium- and
high-entropy nanoalloys

HRIBIK &SN =R TSR R ER Pt

HAR{E B Nature, 21 December 2023, VOL 624, ISSUE 7992

f£#: Saman Moniri, Yao Yang, Jun Ding, Yakun Yuan, Jihan Zhou, Long Yang, et al.

% —1E& BAL: Department of Physics and Astronomy and California NanoSystems Institute,
University of California, Los Angeles, Los Angeles, CA, USA

EEERE: https://www.nature.com/articles/s41586-023-06785-z

Abstract: Medium- and high-entropy alloys (M/HEAs) mix several principal elements with
near-equiatomic composition and represent a model-shift strategy for designing previously
unknown materials in metallurgy, catalysis and other fields. One of the core hypotheses of
M/HEAs is lattice distortion, which has been investigated by different numerical and
experimental techniques. However, determining the three-dimensional (3D) lattice distortion
in M/HEAs remains a challenge. Moreover, the presumed random elemental mixing in
M/HEAs has been questioned by X-ray and neutron studies, atomistic simulations, energy
dispersive spectroscopy and electron diffraction, which suggest the existence of local
chemical order in M/HEAs. However, direct experimental observation of the 3D local
chemical order has been difficult because energy dispersive spectroscopy integrates the
composition of atomic columns along the zone axes and diffuse electron reflections may
originate from planar defects instead of local chemical order. Here we determine the 3D
atomic positions of M/HEA nanoparticles using atomic electron tomography and
quantitatively characterize the local lattice distortion, strain tensor, twin boundaries,
dislocation cores and chemical short-range order (CSRO). We find that the high-entropy
alloys have larger local lattice distortion and more heterogeneous strain than the

medium-entropy alloys and that strain is correlated to CSRO. We also observe

CSRO-mediated twinning in the medium-entropy alloys, that is, twinning occurs in
energetically unfavoured CSRO regions but not in energetically favoured CSRO ones, which
represents, to our knowledge, the first experimental observation of correlating local chemical
order with structural defects in any material. We expect that this work will not only expand
our fundamental understanding of this important class of materials but also provide the
foundation for tailoring M/HEA properties through engineering lattice distortion and local
chemical order.
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